Madia on, Wis )
May 23, 1954

Dear Luosa:

I am writing now merely %o cormunicate some interssiing developments
with coli recombination. The more exciting stems from micronanipulation
studies with a derivative of youwr Hfr X a marker stock in another line {284),
F-. These have been going on for some time without much encouragement, but a
trick, learned from Salmonella experiments, has now revived the problem. This
le simply 10 use an Hfr selected for high motility (taking care to avert the
F- types that often result from the selection procedurs) as one parent; ths
28A--F~ ic already non-motile and also morphologically somewhat different.
Orosses after about an hour's mixture in Penaseay broth show an apsreciable
fractlon of distinctively paired cells, easily recoghized under the microscope
as they swim through the medium, and readily isolated with the rlcromanipula-
tor. A conslderable number of these conjugal peirs have been separetéd. Xf
They have been allowed to disjoin spontaneously, as will usually occur after
en hour or two, and the clones from the exconjugants then examined. About
half the viable F- exconjugants have segregated the F- parent and lac+t SF
EALEASAEAALE reconbinante; the Hfr (motile) exconjugants hawe so far shown
no recombinants, so I think we can assert that there is a polarized fertili-
zation, a gamete nucleus migrating from the Hfr to the P cell. A fow other
reconbination types have also beon noticed, but not systermatically searched,
go that the zygote frequency aprroaches nearer to 100% of the conjugants.
£The overall rate in the mixture &s of the order of 1% and, whils counts ars
impossible, I am confident there are sufficiently numerouc pairs to account
for the recombination rate). However, there is considerabls inviability,es-

pecially of the F-rexconjugants, possibly due to the manipulation, the fragili-

of the pairs, or the fact that the parentes are divsree sirains and may have
some intrinsic genetic incompatibility. Also, there &s the usual marked bias
in favor of the markers from the F- parent, so we must assume rather re;ular
segrental elimination. The yresent results tell litile of this mechanis:
Nelson and I have in press, PuN.AeS.,US, June, a littlc notc on %he story

I have already detailed to you on the constitution of defisient dipioids.

I am sorry an extra ms. was not at hand to send you, but you already lmow all
about it. Back to pairs: prenature separation usually results in inviabilitys
however, the palrs are often separated a coneiderable distance (1-2 p) for
sore time without vliaible connection, but Kluyver showed soue electrbn micro-
graphe of the predatory stalks of Caulobacter, likekies invisible, and you
will recall the"conjugal bridges" of the photomicrograph sent you last ysar
(in which I still have uncertain faith). I have to try so-e means of pubting
the paire under electron micrescopy-— perhaps this may be one of the many
things left for our collaboretion this fall. No special structures are
visible prior $o dizjunction; the cells usually become very closely ajproxi-
mating for a time, but phase misposcopy does not discern any comaccting
organs; the exconjugant cells remain visibly indistinguishable from ordinary
vegetative ceils. So far, comparable F- z F- combinations have shown no
similar pairs, though there is a bi%t of nondescript clumping. Fe X P~ is %o
be tested tomorrow in re Fecvnversion Af paims ars nurerous, recoubination
if not. The second item concerns Mal™ and Lp,Tt you will recall ow in-
terest in your stock of W-583, and the finding tﬁat 1t was a mixturs of

Mals+ Lp2s and Mal~ Lpzr. This 1s now seen not do he a fortuitous coincidence:
the correlation of these traits is aslmost perfect, through several cycles of
mutation and reversion and in several stocks. Some Mal-+ lambda-2-rocista d
types have been found however, but (as Esther has been studying) not allelic
with Lpo¥. A conceivable explanation is that aryloss (or some other product)
blocked in ¥al-) is the receptor for lanbda~2, but this has 40 be tested. The
rain importance of this is in transductions with lambda, since the recephor
strain nmust bs Lp2s (this is one means of selecting revercions from Lpo¥s
superficially it would resemble a joint transduction of two rarkeral), but
one should caution that Mal should always be checked in perent siocks for
crosaes where this is a oritical marker, as hac bheen done in our work as we 1
as your owWne This is all fop the moment; 1% has been a lovely, but chort
spring—— summer almost here. I trustthe plans for your visit are unaitersd.




After long procrastination, we have finally had an apprepriatlion for the
remodelling of the Genetlcs building. If at all possible, this work will he

done during the sumrer; if not, it will be postponed till after you viait—-
our present facllities will be less comfortable, but still usable, while the
remodelling work itsslf would empty the labe for the interval. In any event,
we are prepared for your visit and of;course looking forwaerd to it. If we
can do wnything to facilitate, let me lmow., Houesing is undoer consideration,
but may have to welt youwr errival unless something unusual comes up. We will
be on campus most of the summer, but during August will be at the larine
Biological Laboratpry, Woods Hole, lMass. If you could|mangge to get here
between Septs 7-10, it would help in finding housing;|if 7oy will be on the
east coast the first week in September, perhaps wa/squ {al1l drive back to
Madison together. qbﬁrg sincerely,

{
a

Joshua Lederberg



